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1 INTRODUCTION

The National Oceanic and Atmospheric Administration (NOAA) operates a system of Geostationary
Operational Environmental Satellites (GOES) to provide continuous weather imagery and monitoring of
meteorological and space environment dagaradect life and property across the United States. Two
GOES satellites remain operational at all times providing coverage for the eastern United States and
most of the Atlantic Ocean and the western United States and Pacific Ocean basiroriih spae

satellite is maintained to permit rapid recovery from a failure of either of the operational satellites.
GOES satellites provide critical atmospheric, oceanic, climatic and solar and space weather products
supporting weather forecasting and warningjmatologic analysis and prediction, ecosystems
management, and safe and efficient commercial and private air and marine transportation. The GOES
satellites also provide a platform for solar and space environmental observations. Auxiliary
communicationservices are provided for GOES data rebroadcast, data collection platform relay, low
resolution imagery, emergency weather communications, and satellite aided search and rescue. GOES
supports all of the Mission Goals and links to the National Environi8atallite, Data, and

Information Service (NESDIS) Concept of Operations (CONOPS). (CCR1558)

The GOES program currently consistdwb series of satellited.he GOESR series has assumed
operational dues as both GOEEAST and GOESVEST while theGOESN/P seriedias one satellite
as aron-orbit spare The GOESN/P series shasgdhe same generation primary instrument paykaad
its predecessorThecurrently operationd5OESR series represents a generational change in both
spacecraft and instrumentrfl@mance The first satellite was launch@d2016anda second satellite
launched in 2018 The increase in spacecraft and instrument performance allows for advanced and more
accurate forecasting of the atmospheric, oceanic, climatic, and solar anevep#tter conditions.
GOESR is a collaborative development and acquisition effort between NOAA and the National
Aeronautics and Space Administration (NASA). The acquisition of theéecadd GOESR system
includes spacecraft, instruments, launch seryaed all associated ground system eleme@SR
1558 CCR 319A CCR 3583

Program ovesightactivities occur at NESDIS Headquarters and the NASA Goddard Space Flight

Center. In early 2007, the GOBESProgram established two projects; the Flight Projentages the

Space Segment and the Ground Segment Project manages the Ground Segment. The Space Segment
consists of the spacecraft, the instruments, launch vehicle and the auxiliary communication payloads.
The Ground Segment consists of the entire graystem, which includes: the facilities; antenna sites;
software and hardware for satellite command and control and to process, create, and distribute end user
products; and th€onsolidatedackup facility CBU). The projects are elocated and reside tiin

one building at the NASA Goddard Space Flight Center (GSFC). Additional information can be found
at the following URL: http://www.goesgov/ (CCR 1374,CCR 1558 CCR 319A, CCR 3584

1.1 GOALS AND OBJECTIVES

One of NOAAOGSs pr iprovde foradastsrandsvarningsifa the United States, its
territories, adjacent waters and ocean area for the protection of life and property and enhancement of the
national economy. The primary goals of the GEHSeries are to:
1 Maintain GOES mission canuity and quality in environmental observations
1 Improve services and data being provided to the users
1 Protect, restore, and manage the use of coastal and ocean resources through ecosystem
management approaches
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1 Understand both space and climate weather@wb i | i ty and change to en
plan and respond
1 Support the nations commerce with information for safe and efficient transportation
(CCR 158)

This mission requires the capability to acquire, process and disseminate environmartalatat

extensive spatial range (global, regional and local) on a variety of time scales. These data include, but
are not limited to: global imagery; cloud and precipitation parameters; atmospheric profiles of
temperature, moisture, winds, aerosols, ar@he; surface conditions concerning ice, snow and
vegetation; ocean parameters ands@dace temperature; and solar andiin space environment
conditions.

The Government is procuring the negéneration GOES series to continue its mission through new
requirements specified in the GOIERSLevel | Requirements Document (LIRD) and Mission
Requirements Document (MRD). The objectives (as prefaced from the LIRD) of the-BOG&ites are
to:

Increase lead time, accuracy and reduce false alarm rate foradamaagings

Increase lead time and accuracy for flash flood warnings

Increase lead time and the accuracy of track and severity prediction of hurricanes
Increase lead time for prediction of severe storms

Enhance the accuracy of climatic weather predidbothe public safety of commercial and
private air and marine transportation

(CCR 158)

= =4 =4 -8 A

The first satellite of this new series, designated as GRRSor to launch and GOE$6 after reaching
geostationaryrbit, provideghe first major improvement in instrument technology since GO&E&s

launched in 1994. The GOHES serieshas introducedther new technologies in both the Space and
Ground Segment s. These advances i mpr therandt he na
environmental phenomena with a significant increase in the number of user pradG&tsib68 CCR

3584

1.2 MISSION OVERVIEW

The GOESR series is the next generation of satellites within the GOES Misbkiow.operational, the
GOESR series consistsf two satellites at 72 degrees west and 1.28egrees west longitude,
respectively. The oorbit storage location fahe GOESR seriess at 105 degrees W. A general
overview of the GOESR system is given ifigurel. (CCR 1558 CCR 3584

The Space Segment consists of the spacecraft, instruments, auxiliary communications payloads and
launch vehicle. The primary instrument is the Advanced BaselineemiaBl) that provide

hemispheric, synoptic, and mesoscale imagery for global and CONUS forecasting and severe weather
warning. Secondary instruments include the Extreme ultraviolet enag Xradiance Sensor (EXIS),

Solar Ultraviolet Imager (SUVI), Spa Environment kSitu Suite (SEISS)Geostationary Lightning

Mapper (GLM)and either thiMagnetometer (MAGjon GOESR/16 and GOES/17) or Goddard
Magnetometer (8VAG) (on GOEST/18 and GOESJ/19). The GOESU spacecraft will also include

the Compact Coonagrapi CCOR). Additionally, the GOESR seriesprovides a set of communications
services (Unique Payload Services) in support of the Data Collection System (DCSRédtkgh

Information TransmissidEmergency Managers Weather Information NetwstRIT/EMWIN), and
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SearchandRescue Satellite Aided Tracking (SARSADCR 1374,CCR 1558 CCR 19A CCR
35849
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Figurel: GOESR System OverviewdCR 1374, CCR B80A, CCR 838 CCR 319A CCR 3583

The NASA Kennedy Space Cen{®&SC) Launch Services Program perfartne launch of the GOES

R series satellite®relaunch and launch operatioaseconducted by KSC Launch Services Program.

The spacecraft contractor perfasatellite prdaunch checkout with the assistance of eafdie

instrument contractors. KSC Launch Services Program personnel pestiatitite encapsulation and
stacking. Final préaunch checkous a joint effort by the KSC Launch Services Program, the

spacecraft and instrument contractors, and the Gr8egdent contractor to assure that-esmdnd all
systems are fully functional. Upon launch, the GEHESeries satelliteareplaced into a predetermined
geosynchronous transfer orbit (GTO). The satdabitaen be boosted into a geosynchronous checkout
orbit for postlaunch testing then relocated into a final geostationary orbit, either operational or storage.
A summary of the launch through operations life cycle is shastomError! Reference source not

found..
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Operation through station
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Figure2: Launch Through Operations Life Cycle¢R 1558 CCR 3584

The Ground Segment (GS) opesdt®m three sitesndtwo Operations Support Locations (OSLS)

The NOAA Satellite Operatiorsacility (NSOF) in Suitland, MD housé¢he: primary Mission
Management (MM) functions of Tracking, Telemetry and Command (TTtRE€Product Generation

(PG) functions of Level 2¢L.2+) product generatigrand the Product Distribution (PD) of Level 2+
produds. The Wallops Command and Data Acquisition Station (WCDAS) in Wallops Island Virginia
provides space communications services and Levg|Lb) product generation. The third site is a
geographically isolate@onsolidatedackup Facility CBU) located &aFairmont, WV. CBU functiors

as a completely independent backup for designated MM, PG and PD functions for the production and
delivery of Level 1b, Key Performance Parameters (KPPs), and GOES Rebroadcast (GRB)idata and
capable of remote operation fralhre NSOF and WCDAS. THeBU hasvisibility to all operational and
onorbit spare satellites. The Enterprise Management (EM) function lies over all ground segment
components and location®SL1 is located at Melbourne, FL at Harris Rodes Factory facalitgt

suppors system sustainment and maintenance across all GS environments. OSL2 is located in College
Park, MD at the NOAA Center for Weather and Climate Prediction (NCWCP) and pacickess to

the product processing functions at NSQECR 1374,CCR 1558 CCR 319A,CCR 3584

The PD functionality providefor direct distribution of GOE®R product data to the National Weather
Service (NWS) Advanced Weather Interactive Processing System (AWIPS) and the Environmental
Satellite Processing Center (ESPThe Environmental Satellite Processing and Distribution System
(ESPDS, Product Distribution and Access (PPreceivesGOESR dataand distribute the data to users
and tothe Comprehensive Large Arrahata Stewardship System (CLASESPDS and CLAS&eipt
nodesare colocated athe NSOF. CLASSprovides long-term archive and access services to
retrospective users of GOHSdata. The CLASS systemis considered external to the GORS5round
Segment and is part of the NOAA infrastructure interfaCE€R 1558) (CCR B80A, CCR 319A)

1.3 DOCUMENT SCOPE

The purpose of this Concept of Operations (CONOPS) document is to communicate how thiR GOES
system operasewith special consideration given to user functionality and the external interfaces into
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which the GOESR system must be integrated. This CONOPS is intended as a kernel from which the
ground systems contractor may derive the Ground Segietaited requirements and desamd the
spacecraft contractor may develop the Spacecraft Operationbétdn(SOH). Thee detailed
requirements (which evolved from Operations Conc®itCON documentsand SOHwereutilized

by the GOESR Program Office to evolve ;iCONOPSdocument (CCR 1558 CCR 3584

This CONOPS is not a requirements document, but it provides operational context to the Level 2
requirements defined in the MRD, and to the Level 3 requirements in the Flight and Ground Segment
Functional and Performance Specifications (F&PSs) and IntdRagairements Documents (IRDsS).

Detailed operations plans and procedures, operations handbooks, staffing plans, and maintenance plans
and procedurearedeveloped based on the detailed system designs of each of the sedD&Rt$H58)

The CONOPS, SOH;round Segment detailed requirements and design haverimebfied throughout
the Acquisition and Operations (A&O) phase of the GEERogram. Concepts may be added or
modified as functional and performance parameters of these components mature. HOUKRQ t
phase, the governmemas maintainethe CONOPS while the A&O contractdrave maintainethe
Ground Segment detailed requirements and desigrSOH. CCR 1558 CCR 3584

Section 2 of the CONOPS lists reference documents. Section 3 providesbadkgf the legacy
GOES systems and justification of changes for GBESSection 4 describes the GORSSpace and
Ground Segments. Section 5 gives an overview of GRBBerations. An Appendix contains a
summary of the various data archives in theesyst
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2

REFERENCE DOCUMENTS (CCR 1374CCR 1558 CCR 1803CCR 2680A CCR 3019A,

CCR 3584

T

Geostationary Operational Environmental Satellite (GOES), GRE8ries, Level |
Requirements Documert10-R-LIRD-0137

GOESR Series Mission Requirements Document (MRL1)-R-MRD-0070

GOESR Series Ground Segment (GS) Project Functional and Performance Specification
(F&PS), 4B-R-FPS0089

Geostationary Operational Environmental Satellite (GOES) GRES®ries Spacecraft
Functional and Performance Specification (F&PS)-RIFSPEC0014

Geostationary Operational Environmental Satellite (GOES) GRE®ries General Interface
Requirements Document (GIRD), 4RfGIRD-0009

GOESR Program Plan (formerly thdanagement Contrdtlan (MCP) 410-R-PLN-0067
GOESR Series Program Configuration Management R1af6;R-PLN-0084

GOESR Series Program Verification and Validation (V&V) Plan, /R:®LN-0083
Calibrationand ProducValidation Plan Volume 1: Level 1b Datl0-R-PLN-0101

Calibrationand Produci¥/alidation Plan Volume 2: Level 2+ Product Validati@diO-R-PLN-
0194

fiProcess for Limiting Orbital Debigs, N-8THA719.14

Interface Requirements Document (IRD) for the Geostationary Operational Environmental
Satellite SerieR (GOESR) System Space Segment (SS) to High Rate Information
Transmission Service and Emergency Managers Weather Information Network
(HRIT/EMWIN), 417-R-IRD-0168

Interface Requirements Document (IRD) for the Geostationary Operational Environmental
Satelite Series R (GOER) System Space Segment (SS) to Data Collection System (DCS), 417
R-IRD-0005

Interface Requirements Document (IRD) for the Geostationary Operational Environmental
Satellite Series R (GOER) System Space Segment (SS) to GOEBRadcat (GRB)
Service, 417R-IRD-0002

Interface Requirements Document (IRD) for the Geostationary Operational Environmental
Satellite Series R (GOER) System Space Segment (SS) to Ground Locafeinmand,
Control and Communications Segment (GR), 417R-IRD-0001
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T

Interface Requirements Document (IRD) for the Geostationary Operational Environmental
Satellite Series R (GOER) System Space Segment (SS) to Search and Rescue (SAR) Service,
417-R-IRD-0006

Interface Requirements Document (IRD) for eostationary Operational Environmental
SatelliteR series GOESR) Ground Segmerdnd Space Weather Follow On (SWFO) Ground
Segment Comand and Control (C2jo Space Weather Prediction Center (SWPC)}RARD-
0409

GOESR Ground Station Concept of Opeaais and Antenna System Implementation PAdi6;
R-ANTCONOPS0205

NASA Procedural RequirementdPR)for Limiting Orbital Debrisand Evaluating the
Meteoroid Orbital Debris EnvironmentdPR 871%
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3 LEGACY SYSTEMS AND JUSTIFICATION FOR CHANGES

The GOESR series represents a generational change in geostationary meteorological observation to
meet forecasting and environmental monitoring requirements in tie2230 era. GOESR products
aremuch advanced over the GOHEB series in spatial, spectral, argpecially temporal resolution.
Radiometric and navigational accuracy of the G&EBageryare alsasignificantly improved.

Additional capability will be provided through the Geostationary Lightning Mapper (GLM) and
enhanced solar and space weather @sien instruments. The spacecraft bus design accomnsodate
the more stringent observational requiremeiiigblel lists some specific changes frone t6 OESN/P

to GOESR series. (CCR 137€CR 15558 CCR 3)19ACCR 3582

Space Segment

The key advancements realized by GEES8re related to the instrument payloads and spacecraft. The
advanced instruments drive improvements in the overall systemasulbl processing, generation, and
distribution of data products. Advances in the spacecraft improve the overall operations of the satellites
and improvements in the instruments provide greater temporal resol@®R. 1558)

The ABI providesdata product with a spatial resolution four times greater tharmptiegiousGOESI/P

series Imager in many channels (0.5 km visible, 1 km-Haand 2 km IR at nadir). The ARrovides
provide 16 spectral channel s c¢ o mpralnadditionhtothde c han
increased horizontal resolution, a large focal plane detector array permits rapid scanning of Earth scenes
providing very high temporal resolution. The ABkble to complete a fullisk image within 5

minutes compared to 26 mimgtfor the current Imager. This improvement in tempesdlution

permitsthe cadence of routine CONUS imaging to increase from approximately 15 minutes to 5

minutes, and rapid frames from approximately 1 minute to 30 seconds. These increases allow more
comprehensive monitoring of atmospheric conditions such as aerosol concentration, cirrus cloud
location, cloud properties, and yields significant improvement in severe weather forecasting. Operation
of the ABIlis far less complex than thereviousgeneréion Imager due to extensive automation and
instrument flight software capabilities. Routine commanding of thei®\8Ifraction of the legacy

| mager . No special commandsag(foameseaswoalaldd@de
proximity to theSun)arerequired. Star measurements occur automatically through onboard processing,
as well asconstraints on instrument pointing for solar and lunar intrusions during normal imaging and
space scene calibration€¢GR 1558 CCR 3584

The Geostationaryightning Mapper is a singlehannel, neainfrared optical detector used to measure

total lightning activity over the full Earth disk. GLM daeeused for storm warning and nesasting.
Additionally, GLM data producea longterm database to track déledchanges in lightning activity.

The Solar Ultraviolet Imager improsgsolar imaging temporal resolution by a factor of three, and spatial
resolution by a factor of two, over the GOEBhrough-P legacy solar-xay imagers. The shift from

soft xraysto the extreme ultraviolet improves observation of the key solar phenomena of space weather.
SEISS will improve observation of the radiation environment pueviousGOES instruments by

measuring lonenergy plasma and heavy ions that cause surface ebangd singleevent upsets in

spacecraft as well as biological hazards to human spacefliget CCOR hosted only on the GOHES,

will observe the Sundés outermost at mmecgsdaga i ¢ | a
continte to accurately forecast space weather conditiomty CCORLevel O (LO) data will be sent to

Space Weather Prediction Center (SWR@ijch will provide LO data to th&lational Centers for
Environmental Information (NCEI). CCOR science data processingy,ithlign development,
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calibration/validation is outside the scope of this GaESeries CONOPS docume(@CR 1558 CCR
35849

The GOESR communication system suppsitie higher volume of data and services by usidgaKd
communication links. Data handlimdficiencyis improved ovepreviousmissions by using

Consultative Committee for Space Data Systems (CCSDS) encoding for raw instrument, telemetry, and
command links. CCSDS permiverse data types to be routed to appropriate applications without
intermediate processing and delays associated with unpacking packet contents, while taking advantage
of error detection and correction properties inherent in CCSDS déSIGR 1558 CCR 3584

A precision pointing bus is needed to meet instrument pointingtabdity requirements. The GOHS

series improveon the attitude control and image navigation capability ofagacymissions. Image
Navigation and RegistratiotNR) on GOE$R differs from the previous two series in a number of

ways. GOEBR have anew allocation of INR responsibility, tighter INR performance requirements,

and a new approach to achieving those requirements. As a representative metric of INR improvement,
the navigation accuracy requirement for GOEM Is 112 microradians, or 4 knt aadir. For GOES

Ni P, the navigation requirement is 56 microradians or (2 km) at nadir, and fori®QERS 28

microradians or (1 km) at nad{ICCR 1558 CCR 3583

GOESR permis a vast reduction over legacy GOES missions in instrument data collectiages due

to satellite maintena#cde oaugthiov ipteird ©.r maSiatee If loirt e
such as momentum management and East/West stationkeeping maneuvers precludes the need to
schedule daily or monthly outage periods. Couplegd the enhanced ABI capabilities of imaging

through eclipse, the GOHS outage goal is less than 3 hours per year compared to the hundreds of

hours per year of the GOHB/ series set.CR 1558 CCR 3584

Ground Segment

To support the large increasespatial, spectral, and temporal resolution of the ABI and other
instruments, the raw data rate incei® 75Mbps, over 30 times tipgeviousrate. GOESR data
volume drives a large increase in processing requirements for product generation astdiatidn of
the products to users. Product processing acséama much greater part of the GORSife cycle
cost than théegacysystem. CCR 1558 CCR 3584

The GOESR systermhasa much greater product distribution capability over the legacyonissiThe
full set of Level 1b instrument daigprovided in real time through the GRB link and the Level 2+
productsareprovided via network services. The Ground Segrsse¢signed witranopen and
expandable architecture so that additional instrummamtagement and data processing requirements
may be accommodated without affecting existing capabilit€€R 1558 CCR 3583

The incorporation of a geographically isolated backup command and control and data processing site
allowsthe very stringent ailability requirements for key products to be met, while providing a great
improvement in mission continuity of operations capability. Function of the backup site at the required
level requirs advanced automation and enterprise management concepts.
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Operational Roles

NESDIS operational organizations retain their legacy operational roles for the-B®@E®ram. The
Office of Satelliteand ProducOperations QSPQ provides mission operations and production of Level
1b dataandsupport the processing and distribution of Level 1b and higher products. Algorithm
development and maintenance and instrument calibratesupported by th€enter for Satellite
Applications and Research (STAR) with oversight by the GBESogram Offte. Organizational

roles and responsibilities are further defined in the GBESogranPlan (formerly the Management
Control Plan (410-R-PLN-0067). (CCR B80A, CCR 3584

Tablel: GOESN series vs. GOER series System Capahiis CCR 1558 CCR 1803CCR 3582

Function GOES-N (legacyGOES) GOES-R (operational GOES)
Imaging Radiance in 5 spectral channg Radiance in 16 spectral
from 0.65 to 13.3 um channels from 0.47 to 13.3 um|
1 to 8 km spatial resolution 0.5 to 2 kmspatial resolution
26 min full disk 5 min full disk capable; other
wise 10 min FD refresh, 5 min
CONUS, 30 second mesoscal
42 urad navigation (3 sigma | 28 uradnavigation (3 sigma,
normal operations); normal operations);
42 urad registration (3 sigma | 28 urad registration (3 sigma,
frame to frame over 90 min, | frame to frame, normal ops)
normal ops)
Sounding Radiance in 19 channels and | Uses radiance from new imag

NWP models

(ABI) and NWP models

10 km IR spatial resolution

10 km IR spatiatesolution

60 min CONUS refresh

30 minute CONUS refresh, 60
minute Full Disk refresh, 5 mir
mesoscale refresh

280 urad navigation (8igma,
normal operations);

84 urad registration (3 sigma,
frame to frame over 90 min,
normal operations)

140 uradhavigation (3 sigma);

Solar Imaging (Xray and
EUV)

Radiance in 6 broad bands fra
0.6 to 6 nm, 60 sec/image

Radiance in 6 bands, 9.4 to
30.4 nm range, 10 sec per
image

Solar Imagery: Corona
(CCOR on GOESJ only)

None

CCOR on GOESJ: White
light imagery 15 minute
cadence3.7-17.0 solar radii
field of view.

Solar X-Ray Flux

Flux in 2 bands from 0.05 to
0.8 nm

Flux in 2 bands from 0.05 to
0.8 nm; flarelocation
capability

Solar Extreme UV flux

Flux in 3 or 5 broad bands fror
5t0127 nm (N,P =5, 0 33

Flux in reconstructed spectrun
from 8spectral binsZ3
modelled in 5- 127 nm range

Energetic Particles

Magnetospheric Protons:

80keV-800keV in 5 differential

Magnetospheric Protons: 8V

1 30keV in 15 log intervals
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Function

GOES-N (legacyGOES)

GOES-R (operational GOES)

channels, 33000MeV in 3
differential channels,
>700MeV integral channel
Magnetospheric El¢ons:
30keV-600keV in 5 differential
channels

Protons: 0.74MeV >900MeV
in 7 differential channels.
Electrons: >0.6MeV, >2MeV,
>4MeV integral channels
Alpha particles: 3.8 MeN600
MeV in 6 differential channels
2560MeV- 3400MeV channel,
> 3400MeV integral channel

and 80keV-12 MeV in 10log
intervals

Magnetospheric Electrons:
30evi 30keV in 15 log
intervals and0 keV-4 MeV in
10 log intervals and 1 integral
channel for > 2 MeV;

Solar and Galactic Protons: 1
MeV 1 500 MeV in 10 log
intervals, > 500 MeV in 1
integral channelAlphas1
MeV/nucleoni 500
MeV/nucleon

Energetic Heavy log

10 MeV/nucleon- 200
MeV/nucleon in 5 log intervals

Magnetic Field

Mag Fieldrange+/- 512 nT,
1.0 nT accuracy

Mag Fieldrange+/- 512 nT,
2.3 nT accuracy

Lightning Event Mapper None 10 km; >70% Probability of
detection
Instrument Data Bwnlink 2.62 Mbps 75 Mbps per satellitmax

Rebroadcast

2.11 Mbps (GVAR)

31 Mbps (GRB) per satellite

Number of Types of
Products

37 (increases over time as ne
products are operationalized)

37 = 34 baseline subsgtb
NOAT products 2 (Vol Ash
andHIE)

Level 1b Product

2.11 Mbps (GVAR)

31 Mbpsmax (0.2 TB per day
per satellitecompressed in dat:
files)

Level 2+ Products

~ 50 GB per day per satellite

~0.3TB per day per satellite
(compressed in data files)

Planned Observational
Outage

< 138hrslyr

< 2 hrslyr
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4 GOESR SYSTEM AND INTERFACE DESCRIPTION

4.1 SYSTEM LEVEL DESCRIPTIONS (CCR 1558)

The GOESR Mission is decomposed into multiple levels of assembly as describaedhlie?. These
definitions are used for allocating requirements in adown approach throughout the GORSeries
and are consistent with the terms used in the GRE8ronym and Glossary documetitO-R-LIST-
0142. (CCR 1558 CCR 3584

Table2: GOESR Levels of AssemblyGCR 1558)

1 Mission The Geostationary Operational Environmental Satellite series
This includes legacy, current and future GOES satellites.
2 System The entire GOESR satellite constellation and its supporting

ground infrastructure. The system is an integrated set of
segments, elements, and/or subsystems that accomplish a de
objective. The GOER System represents the combined Spac
Segment and Ground Segment capabilities.

3 Segment A major product, service, or facility of the system. For GBES
Ground Segment and Space Segment are defined.
4 Element A major grouping of Segment functional capabilities. For Spa

Segment, thesaclude the spacecraft bus, instruments, and
auxiliary communications. For the Ground Segment, these
include Mission Management, Enterprise Management, Prodt
Generation, and Product Distribution.

5 Subsystem A functional subdivision of an Element costang of two or more
components. Ground Segment subsystems include the Missi
Planning & Scheduling. Space Segment examples are struct
attitude control, electrical power, and communication subsyst

6 Component or A component/unit is a functional subdivision of a subsystem &

unit generally sself-containedcombination of items performing a
function necessary for the
examples are electronic box, transmitter, gyro package, actue
motor, battery. Ground Segment Component examples inclut
antenna stations and network storage arrays.

7 Assembly A functional subdivision of a component consisting of parts or
subassemblies that perform functions necessary for the opere
of the compaent as a whole. Space Segment examples are ¢
power amplifier and gyroscope. Ground Segment examples
include workstations and routers.

8 Sub-Assembly A subdivision of an assembly. Space Segment examples are
harness and loaded printed circuit lutsar
9 Part A hardware element that is not normally subject to further

subdivision or disassembly without destruction of design use.
Examples include resistor, integrated circuit, relay, connector,
bolt, and gaskets.
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4.2 GOESR INTERFACES (CCR 1558)

GOESR Mission interfaces are as showrFigure3. The diagram is meant to capture the major
interfaces, which are both internal and external tesyiséem. Brief descriptions of each interface are
provided here and more detailed explanations of the functions of each are provided in the appropriate
Interface Requirements Document and/or Interface Control Docu(<PiR 1558)

GOES-R Series - : o e O e .
! SARSAT ' ; DCS i
GRB ! ' HRIT/EMWIN . s
1+ | Distress SAR 1 : | :
Temilnals E e Terminals | Tefﬂnals ; DCPs DRGSs |
Space Segment -/
TLm*,

Ltifl

E A *
g Cmds TIM& HR|T / ke

2 AGRB /| Missiph Data EpMWAIN |1 DCS Launch
tﬂ. Services
2 Program
(G

-

Ground Segment g

L e o

i [:: i ' HRIT / l

| AWIPS |, | | Portal DCcs
: i ' | users S EMWIN

; ' '

' ' )

* Launch & ascent only
** Pre-launch only

-— Denotes RF Link =——> Denotes hard line

Figure3 : GOESR Mission InterfacesGCR 1558 CCR 1803 CCR 280A)

The GOESR Mission interfaces are:

1 Command4Cmds)i sent to the GOER series satellites via direct RF communication from
antennas at the WCDAS or ti8U. Commands are also seatthe spacecraft at the factory via
a land line during integration and testing. During launch and orbit raising, commands are routed
through the NASA Launch Services.

1 Laurch Service$ Provides prdaunch processing, and communication to the GBEAtelites
during launch and orbit raising before the satellites have reached an orbital position where the
GOESR Ground System can communicate with them.

1 Telemetry(TLM) - received from the GOER series satellites during nominal operations via
direct RF communication from antennas at the WCDAS o€®id. Telemetry is also received
from the spacecraft at the factory via a land line during integration and teSumigng launch
and orbit raising, TLM is primarily received from the Launch Services network.
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T

T

Data Collection SystefDCS)i DCS commands are received from the DCS facility at the
WCDAS and transmitted via GOHS antennas to the GOHS satellites for broazhst to DCS
platforms and remote ground stations. Data from the DCS platforms is uplinked to theRGOES
satellites, transmitted to the ground segment and sent to the DCS facilities at WCDAS for
distribution.

GOESR RebroadcagtGRB)1 Level 1b processedistrument data is uplinked to the GORS
satellites from the WCDAS dZBU facilities for broadcast tdirect readoutisers for further
processing.

High Rate Information Transmission/Emergency Managers Weather Information Network
(HRIT/EMWIN) i This data aginatesfrom eitherthe NSOF facilityor the CBU facilityand is
transferred to the Ground Segment for uplink to the satellites and broadcast to remote users with
HRIT/EMWIN terminals.

Ancillary Data Relay System (ADRS)riginates at the NSOF facilignd provides the ancillary
data necessary for the GOBRSground system to generate the LeXelproducts.

Product Distribution and Access (PDA) wittiSRC i receives GOESR data and supporting
products for distribution tasers through a portal and to themprehensive Large Arrajata
Stewardship SystefCLASS). CLASSreceives GOESR dataand supporting products from

PDA for long-term archive and distribution.

Advanced Weather Interactive Processing Sys®ewWilPS) 1 receives GOESR imagery data

for use bythe National Weather Service (NWS).

PDA Users Thesereattime watch/warning/forecasisers receiv&OESR datafrom the

ESPC

GRB Terminald These terminals receive the GOES Rebroadcast data that has-besgdeast
from the space segment.

HRIT/EMWIN Terminalsi These terminals receive the HRIT/EMWIN data broadcast by the
GOESR satellites. The HRIT/EMWIN data originates at the NSOF.

Data Collection Platform@CPs)i autonomous data collection platforms for monitoring of
weather data whicts relayed through GOER to the DCS system at WCDAS. These platforms
can be controlled through commands relayed via the GRE&ellites.

DCS Remote Ground Statio(BRGSs)i These stations are recipients of the DCS data
originating from the DCS platfmis and rebroadcast via the GOES satellites.

Distress BeacorisDevices activated by persons in distress are part of the Search and Rescue
Satellite (SARSAT) service. The beRconds di
satellites to the SARSAT dhtrol Center where rescue organizations are then notified and
emergency responders can begin rescue operations.

Search and Rescue (SAR) TermirialBhese devices receive the SAR distress beacon signals via
the GOESR satellites.

(CCR 1558 CCR 1803CCR2680A, CCR 319A CCR 3583
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4.3 SPACE SEGMENT

The GOESR space segment comprises the spacecraft bus, instruments, auxiliary communications
payloads, and the Launch Vehicle (LV) as showRigure4. The spacecraft bus supports numerous
subsystems. The instrument suite consists of Earth sensing, solar imaging and space environment
measurement payloa{lAG is on GOESR/16 and GOES/17, GMAG will be onGOEST and
GOESU. CCOR is unique to GOEB). The auxiliary communications payload contains the antennae,
transmitters, receivers, and transponders to relay processed imagery data and provide the auxiliary
communications servicesCCR 1558 CCR 3584

Space Segment

Satellite Launch

Spacecraft Instruments Auxiliary Vehicle
Communications

GLM GRB
UPS

SUVI DCS

EXIS HRIT /
SEISS EMWIN

MAG / G-MAG* SARSAT
CCOR**

ABI

* G-MAG on GOEST & U ** CCOR on GOES-U only
Figure4: GOESR Space Segment Compositig6CR 1558 CCR 3584

4.3.1 GOES-R Spacecraft

The GOESR series spacecraft biss3-axis stabilized and designed for aranbit lifetime of 15 years:

5 years of ororbit storagel0 years obperational life and additionally, may be stored on the ground for
up to five years. The spacecraft bus provides mechanical support and alignment of the various
instrument payloads, communications payloads and other bus componenfmirgng instrumets

will be mounted on a solar array platform with an orthogonal axis gimbal to track the Sun in elevation.
(CCR 1558)

The spacecraft bus will have autonomous fault detection and correction capability, enabling it to survive
the occurrence of any credildengle component failure or processor upset. Onboard autonomy will

drive many aspects of the operational procedures. The spacecraft will be capable of executing stored
command sequences and table loads that permit up to seven days of autonomous witamiton

ground interaction. The spacecraft bus will perform uninterrupted image data collection during station
keeping maneuvers. The spacecraft bus will havepssitive safehold mode. The spacecratft flight
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software will have telemetry points modifialbn-orbit. The flight software will be able to be uploaded
without disrupting normal processor or spacecraft operatiQ@R(1558)

The spacecraft may perform a seann n u a | Ayaw flipd maneuver (180
The yaw flip manever may increase seasonal radiometric performance. The instrument desighs
depend on a serainnual yaw flip maneuvealthough execution of serannual yaw flip maneuver will
improve the performance of the CCOR instrumg@ICR 1558 CCR 3584

With an emphasis on increased operational availability, as compared to previous GOES series missions,
the GOESR series will continue to perform instrument imaging or data collection without degradation
during all spacecraft housekeeping or maneuvers si€tent with previous GOES series, the GGES

series will not perform imaging during Yaw flip maneuvers and will recover and commence imaging
within a prescribed period of time. The cumulative time that imaging is interrupted due to all

momentum managemeand yaw flip maneuvers will be under 120 minutes/year. This is compared to
3650 minutes/year for momentum management alone on the GlGESes(CCR 1558)

4.3.2 GOES-R Instruments

The baseline payload suite consists of the Advanced Baseline Imager (ABsjatBmary Lightning
Mapper (GLM), Solar Ultraviolet Imager (SUVI), Extreme ultraviolet anda) Irradiance Sensor
(EXIS), Space Environment{8itu Suite (SEISS), Magnetometer (MA@nd Compact Coronagraph
(CCOR) The following is a brief descriptiasf each instrumentGCR 1558 CCR 3583

4.3.2.1 ABI
The ABI is a multichannel (visible through infrared) passive imaging radiometer designed to provide
variable area imagery and radiometric informat:.

cover. The ABI provides moderate spatial and spectral resolution at high temporal and radiometric
resolution to monitor rapidly changing weather. ABI is designed to measure solar reflected and
emissive radiance simultaneously in 16 spectral channels (as compargeotrél €hannels in the
previousGOES series). The ABI caioncurrentlycomplete a full Earth disk scan i@ fnin, a

Continental United States (CONUS) scan in 5 min, and a 1000 x 1000 km mesoscale scan in 30 sec.
(CCR 1558 CCR 3584

4.3.2.2 GLM

The GLM will detect the frequency and location of lightning activity. The GLM instrument will not
directly produce images, but will provide event data to the ground system, which will use spacecraft
telemetry, orbit and attitude information and other data to generabeatatl and navigated products
mappingoptical transients produced bghtning over the full disk. CR 1558)

4.3.2.3 SUVI

The SUVI provides narrowband imaging in the softay to EUV wavelength range at a high cadence.
It replaces th@reviousGOESM/P series 8lar X-ray Imager (SXI) instrument and represents a change
in both spectral coverage and spatial resolution over the SER (1558)

4.3.2.4 EXIS

The EXIS comprises two distinct instruments. The Extreme Ultraviolet Sensor (EUVS) is a full disk
FOV (40 arc min) diector measuring integral solar EUV flux. Thea§ Sensor (XRS) measures the
full disk integral solar Xray flux and will monitor the duration and magnitude efay flares. The

EXIS and SUVI are mechanically integrated on a common@umting platform (CCR 1558)

Check the GOER portal athttps://goesportal.ndc.nasa.gmwerify correct version prior to use. 16


https://goesportal.ndc.nasa.gov/

Effective Date: June 16, 2020 410-R-CONOPS-0008
Expiration Date: Five years from date of last change Version 3.0
Responsible Organization: GOES-R Program/Code 41D

4.3.25 SEISS

The SEISS is a set of energetic particle sensors that monitor the charged particle environment at
geosynchronous orbit. The SEISS consists of the Energetic Heavy lon Sensor (EHIS), the
Magnetospheric Electron and Proton Sestdigh and-Low (MPSHI and MPSLO) and the Solar and
Galactic Proton Sensor (SGPSIJR 1558)

4.3.2.6 MAG /| GMAG

The MAG (GOESR/16 and S/17)/GMAG (on GOEB&U) measures the magnitude and direction of
the Earth's magnetic field in three orthogonal directidrtsese data provide geomagnetic variations and
a map of the space environment that controls charged particle dynamics in the outer region of the
magnetosphe. (CCR 1658 CCR3584)

4.3.2.7 CCOR

The CCORis a whitelight solar telescopwith an occulting diskhat provides imagery of coronal mass
ejections (CMEs), anig only found on the GOES® satellite. This instrument should provide warning
of significant solarelated space weather events and cemphts other space weather monitoring
capabilities of the GOER system.CCR 3584

4.3.3 Auxiliary Communications Payload

In addition to the primary environmental sensing mission, GRE®0 provides communications data
relay services. The auxiliary communications payload consists of the GOES Rebroadcast service (GRB)
and the Unique Payload Services (UPS) suite.

4.3.3.1 GOES Rebroadcast

The GRB service is the primary space data relay of Level 1b data products. It is the extension of the
GOESI/P series GVAR, but will include rebroadcast of at least Level 1b data from all (ROES
instruments. CCR 1558)

4.3.3.2 Unique Payload Services

The GOESR Unique Payload ServicggPS)suite consists of transponder payloads providing
communications relay services in addition to the primary GOES mission data. The UPS suite consists of
the Data Collection System (DCS), the High Rate information Tras&mnis Emergency Managers
Weather Information Network (HRIT/EMWIN), and tis®arch and Rescue Satellite Aided Tracking
(SARSAT). Each UPS function is performed independent of the primary GOBSrument payloads

and associated communications links langponders located on each of the operational (East and West)
satellites. Operation of the UPS is performed from WCDAS, with backup operation fr@Bthsite.

The sources of data and information for the UPS are external interfaces to theR=9&8m.Beyond

mai ntaining the individual service interfaces,
GOESR system.CCR 1558 CCR 319A)

4.3.3.2.1 DCS

The DCS is a relay system used to collect information from a large number cbBsetth platforms

that transmit irsitu environmental sensor data on predefined frequencies and schedules, in response to
thresholds in sensed conditions, or in responseeéoragation signals. Enhancements to the DCS
program during the GOER era include expansion in the total number of qpé&iform channels from

266 to 433. The GOER DCS system will suppodt leasi89,000 total platforms, with a goal of
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158,000 platfans. The management of DCS ground system resources is outside the responsibility of
GOESR. (CCR 15558 CCR 319A)

4.3.3.2.2 HRIT/EMWIN (CCR 1374)

The Emergency Managers Weather Information Network (EMWIN) is a direct service that provides
users with weather forecastvarnings, graphics, and other information directly from the National
Weather Service (NWS) in near real time. The GOES EMWIN relay service is one of a suite of
met hods to obtain these data and di spHRIy t he pr
service provides broadcast of la@solution GOES satellite imagery data and selected products to
remotely located user HRIT Terminal$his service is an evolution of the heritajeather Facsimile
(WEFAX) analog facsimile transmission. HRIT dataymates from thé&znvironmental Satellite
Processing CentéESPC) and is comprised of satellite imagery and derived products from GOES and
Polar programs; watches, warnings, forecasts, graphics, and other hydrometeorological products
originating in the Mtional Weather Service; and products derived from DCS (@E&R 1374CCR

1558)

The EMWIN and HRIT dataroductswill be combinednto a single data streapmior to uplink and
broadcast through the GOESseries satellites. Users will receive the digmaugh a common
receiver and decodwoductshased on their specific needs. (CCR 137@R 19A)

4.3.3.2.3 SARSAT

The SARSAT transponder relays emergency beacon signals from marine, aircraft, or individuals in
distress to Geostationary Earth Orbit Local Useniieals (GEOLUTS) in th€osmicheskaya Sistyema
Poiska Avariynich Sudov (Space System for the Search of Vessels in Diglessas)SARSAT

system. Each GOER satellite employs an Earth coverage antenna for reception of the uplink 406
MHz SAR beacon sigals and another Earth coverage antenna to provide a downBakd relay to

the ground support GEOLUTs. The SARSAT service requires only monitoring by the-B@QEfsind
system. CCR 1558)

4.3.4 Launch Vehicle (CCR 1558)

The LV that will place the GOER seriesatellites into the prdetermined geosynchronous orbit will

be an EELV class. The satellite/LV integration will be performed at the launch site and the spacecratft,
instrument, and launch vehicle contractors will be present and involved. Prior ttelhieeAa/

integration, the LV will be stacked and placed on the launch pad by the LV contractor. The LV
contractor will integrate the satellite onto the LV and final functional checkout of the satellite will be
performed just prior to the fairingCCR 1558)

During the launch and ascent phase, the satellite communications will be through the LV RF systems.
During the GTO phase, the satellite communications will be through the Deep Space Network (DSN).
Once the satellite is placed into the checkouttlonaand Post Launch Testing (PLT) begins, the

satellite communications will be through the GOE%&round SegmentCCR 1558, CCR 1803)

4.4 GROUND SEGMENT

The GOESR Ground Segment (GS) comprises four functional categories: Mission Management,

Product Generain, Product Distribution, and Enterprise Management. These categories have been
defined as a basis for grouping functional attributes of the GS, and are not necessarily intended to
specify an implementation of the system. Additional interface and duppations are included within

the GS. The GS elements encompass the hardware/software systems and set of processes to accomplis
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mission operations. The following sections describe the operational elements of the GS functional
architecture.
(CCR 1803)

4.4.1 Enterprise Management

Enterprise Management (EM) supports all operational functions by supervising the elements that
comprise the operational systems and networks for the GOES. In the EM context, supervision is
defined as the ability to monitor, req, and provide capability for an operator response to anomalous
conditions. EM functions underpin the infrastructure that links the MM, PG, and PD functions and
supports automation. While direct control of various systems may be implemented withuhiiceial
elements, EM provides a higével layer of supervision over the etedend GS. GS operators at all
sites have access to the EM functionality for insight to their local site and to the distributed GS
components, infrastructure, and interfacAds.the EM functionality receives status and other
information provided by the distributed GS functions, operators would be able to monitor, trend, and
perform other supervisory activities. Some specific functions and capabilities of E{C@F:1803)

1 Monitor and report the entb-end status and performance of all GS system elements (hardware
and software), networks, communication links and antennae operations

Provide real time textual and graphical display of system performance and status

Allow the satus of the entire GS to be continuously available for monitoring from any site
Supervise all GS networks and interfaces to external systems

Provide support to network and system performance metering

Supervise all primary and backup site functions

Supervig all hardware and software configurations associated with the GS networks
Supervise the configuration of all support and test networks

Provide an interface to incident reporting and status (e.g., service desk andtioketde
Supervise GOER ProducDistribution

Supervise IT enterprise security

Supervise remote access to satellite and product performance data

=4 =2 =4 -8_9_9_95_°2_2°_-2._-2-

(CCR 1803)

The EM functionis a primary tool of real time operators and engineers to provide greater operational
availability, efficiency, ad safety of the GOER system(CCR 1803)

4.4.2 Mission Management

Mission Management (MM) encompasses all operational functions of the spacecraft and instruments.
These functions includéCCR 1803 CCR 3584

SpaceGround communications (uplink & downlinkipcluding GRB relay

Command generation and telemetry data processing

Raw (instrument) data processing through Level O

Mission operations (includes rei@ine console operations, offline engineering and trending, bus
and instrument health and safety and greeniance monitoring, anomaly detection & resolution,

= =4 =4 -2
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procedure development, spacecraft resource accounting, special operations planning &
execution)

Unique payload services and GOR8broadcast (GRB) monitoring

Mission scheduling and planning

Orbit determination and maneuver planning (includingamation and collision avoidance
maneuvers)

Image Navigation and Registration monitoring operations

Flight Software (FSW) management

Routine instrument calibration support and Product Monitoring

Instrumentaw data temporary storage

Spacecraft telemetry data archive and remote access to telemetry

Conformity to NASA Procedural Requirements for Liimg) Orbital Debris (NPR 8715)6
(CCR 1803)

E R

E e

Some specific features of the MM function are elaborated belowe Metails on the MM function are
presented in section BCCR 1803)

4.42.1 Remote Access

The MM function include remote access to spacecraft and instrument engineering telemetry for
anomaly resolution and assessment of satellite, instrument and product padeiny offsite

personnel. Remote access includsrieval of historical data as well as real time streaming of selected
satellite telemetry data(CCR 3584

4.4.2.2 Engineering Telemetry Data Archive and Analysis System

MM archives all engineering telemetryata for the life of the GOER Program. This function includes
normal database functions, allowing engineers to access the archive, search for needed data, retrieve
data, and perform trending analysis. The database and aichiaeaged by the EM fution and
maintained by the sustaining engineering function for the life of the prog®R 1803 CCR 3584

4.4.2.3 Raw Data Revolving Temporary StoraggCCR 1803)

MM functionality at both WCDAS and théBU stores all instrument raw data CCSDS Transfer Frames

for 5 days. The temporary storage nsiaav data available for diagnostic purposes in case engineering
needs to troubleshoot an instrument or ground system problem with the data. The raw data archive may
also support special research requests from elements within or closely associated with thRR GOES
program. The raw data temporary storage is not intended as a backup for routine reprocessing of
products by the PG function or to provide archive and accessduoality through the PD.(CCR 1803

CCR 19A CCR 3584

4.4.2.4 Satellite Simulator

A high-fidelity satellite simulator sergas the backbone for mission operations support. The simulator
incorporats attitude and orbit dynamics models giving full envirantal context and driving the

attitude control, power, and thermal models with erdniid attitudedependent functionality. The

simulator interfacewith the MM command and control system at baseband through software adaptors
and directly through the Inteediate Frequency (IF) ground equipment path. A flight processor within
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the simulator execusactual flight software code. It also provefanctional models of the instruments.
(CCR 1803CCR 3582

The satellite simulator fulfil the following criical mission operations functions:

1 Enable the Verification of the MM satellite command structure and format

1 Telemetry & Command database validation

1 Flight operations procedure development and validation (routine and contingency)

1 Mission operationgraining & Sequence of Event (SOE) rehearsals (routine and contingency)
1 Ground System Endlo-End testing

1 Mission operations command generation verification

1 Instrument operations scenario validation

(CCR 1803CCR 3584

Satellite simulators will be locatet all three locations, the WCDAS, the NSOF andGB&J to
provide full operational continuity across sites(CCR 1803CCR 319A)

4.4.2.5 Product Monitor

A key component of the MM functionalitg a Product Monitor (PM) system capable of displaying

Level 1binstrument data receiveat transmittechs GRB. The PM sersas the principal product

guality monitoring tool for real time operations personnel, effectively reproducing the environment of a
typical GRB user while incorporating additional features asgchutomated evaluation of GRB signal
quality. The PMs also be capable of displaying instrument Level 1b source data to real time operators.
PM functionis be provided for all the instruments with a little more sophistication for the ABI and

SUVI. (CCR 1803CCR 3582

Radiometric performance and image navigation monitoring in the ABI, GLM, and SUVI Level 1b
productareperformed as part of the PM function. The PM may provide automated processing of
imagery required for INR or for quality assessinef INR for the ABI and GLM (e.g. implementing
landmarking algorithms for geolocation of instrument pixel@CR 1803 CCR 3584

4.4.3 Product Generation

The Product Generation function creates Level 1b and Level 2+ products for the full i SCES

produd set, listed in the GS F&PS Appendix A. The core product set consists of Level 2+ (L2+)
products and includes the ABI cloud and moisture imagery products key to the protection of life and
property, designated as Key Performance Parameters (KPPs). tReedecation operates on a

continuous basis, meeting latency and availability requirements. PG also creates the GRB data set for
transmission to GOE®/est and GOE&ast for rebroadcasta the satellite to direct readout usand

for transmissiorvia terestrial comnto the NOAA Satellite Operations Facility (NSOF) for the

generation of the L2+ data produciBhe GOES Program is not responsibledarduct generation for

the CCOR instrument on GOH$% Product Generatiofor all other instruments includéhe following
functions:(CCR 1803CCR 3583

1 Produce Level 1b products from Level O data provided by MM
1 Perform radiometric calibration and geometric correction
1 Maintain calibration database
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1 Generate L2+ products from algorithms and ancillary data
1 Assenble GRB data sets, from Level 1b products, for rebroadoaisterrestrial transmission
1 Monitor radiometric and INR performance
1 Maintain the Product Generation test capability for product verification and validation and
algorithm testing
(CCR 1803)

4.4.4 Product Distribution

The Product Distribution (PD) function provides distribution of Level O, Level 1b, GRB, Level 2+, and
associated mission data produced by F®D functionality spans each of the three ground segment
locations. The PIncludes the fllowing functions (CCR 1803 CCR 3584

Send data and products received from PG to the NWS/AWIPS interface
Send data and products received from PG t&h& (CCR 1374)
Make available data and products throughRB&\ for authorized users
Store 7 days aflata and products after product generation for redistribution
Send level 1b and L2+ products, ancillary data, and associated metatat&@ESR Access
SubsystemGAS) (Note: The GAS functionality is performed as part of the ESPDS PDA located
at NSOF). The ESPDS PDA distributes the data to users through the portal and to CLASS for
long-term storage and archiving.

1 Distribute the GRB data stream to MM for RF transmissio

9 Distribute LO CCOR data to SWPC for further processing

9 Distribute the GRB data stream by Wide Area Network (WAN) between GS sites
(CCR 1803CCR Z80A CCR 319A CCR 3582

= =4 =4 -8 A

PD is responsible for any reformatting, reprojection, subsetting (sectoriaimjjputing for distribution
to the AWIPS interface. AWIPS datarouted to the National Weather Service primary site in Silver
Spring, MDand their backup site in Fairmont, W\{CCR 3584

ThePDA contains th&OESR end user interfacghich is the opeational user interface for dtbc data

gueries and for establishing or modifying data subscriptions or standing orders for machine to machine
delivery of data vi a 0 PDAInhkes availablétheddytempoihy st r i but
storage and the @ESR core product set which are the level 2+ products. All users accessing data via
the PDA draw their data from the-@ay temporary data stor@&he #day temporary storage serves as

the shortterm access for fulfillment of ad hoc user requests fomtdustorical data.The Office of
SatelliteGround ServiceOSGS has an interest in moving to an enterprigde solution for all NOAA
missions and will lead the development of this part of the PD elem@d€R 1374 CCR 1803CCR

2680A, CCR 319A)

Other data distribution systems that provide GOES data and products to users exist outside of the
GOESR program.These systems interface with GOBRShrough thd®DA, however they may require
modifications in order to receive and redistribute GE&ataand products. These systems include,

but are not | imited t the NWMSData DeWSYPsojedPdAuWtP ORT and
Distribution via publicly accessible networks allegome users with less stringent data continuity
requirements to receive Levdb tlata without investing in Earth station GRB receive systéfiggire5
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shows the primary Product Distribution and external interfaces. (CCR C8R 1558 CCR 1803
CCR 319A CCR35849

Note regarding Level 0 (LO) data:

The GOESR satellite LO dataremade available at WCDAS via the Level Zero Storage Service

(LZSS). LZSS is a repository that temporarily stores and provides access to LO data. LO data that GS PD
sends to the LZS8rekept in the same format (i.e. file type, naming convention, etc.easklivery

mechanism from the CoréCCOR science data processing, algorittemelopmentcalibration/

validation is outside of the scope of this CONORECR B80A, CCR 2838 CCR 3584

Deployed at WCDAS but outside GS Core, LZSS levesageure keyxchange for authentication and
authorization methods to allow access to the LZSS. The i&&®d primarily by instrument and
CAL/VAL teams. If these users need to keep certain data for a longer period of tae, their
responsibility to retrievand store that data on their syst¢BCR Z80A, CCR B38 CCR 3584
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Figure5: Product DistributiorfPD) and Primary External InterfaceSCR 1558 CCR 1803 CCR 2680A, CCR
2838 CCR 3583 CCOR PD not shown here

4.5 USERDESCRIPTION

The diversity of the GOER user community is reflected in the wide variety and applications of GOES
R data and products. Larger, institutional users can exploit the increases in spectral, temporal, and
spatial resolution and assimilate radias for use in prediction models, increasing the timeliness and
accuracy of forecast products. GORSJataareused by the National Weather Service in-taak for
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critical life and property forecasting and warning applications. The aseable to nonitor the rapid
development and interaction of severe storms. Other smaller public and private sectmeadéeso
obtain the GRB data through their own Earth stations, or through terrestrial network distr{@@en.
1803 CCR 3582

Some of the &y National Weather Service user elements include the Weather Forecast Offices (WFO),
the River Forecast Centers (RFC), and the units of the National Centers for Environmental Prediction
(NCEP): Environmental Modeling Center (EMC), HydrometeorologicaliBtied Center (HPC),

Ocean Prediction Center (OPC), Tropical Prediction Center (TPC), Aviation Weather Center (AWC),
Storm Prediction Center (SPC), Climate Prediction Center (CPC), Space Weather Prediction Center
(SWPC) National Hurricane Center (NHC3rd NCEP Central Operations (NCO). The WFOs and
NCEPs receive GOER data principally via AWIPS. Other users within NOAA include the National
Environmental Satellite Data and Information Service (NESDIS), the National Marine and Fisheries
Service (NMFS), e National Ocean Service (NOS), and the Office of Atmospheric Research (OAR).
(CCR 319A CCR 3583

Department of Defense users include36&" Weather Wingformerly known ashir Force Weather
Agency (AFWAYJ, the Fleet Numerical Meteorology a@ateanography Center (FNMOC), the Naval
Oceanographic Office (NAVOCEANO), and the Naval Maritime Forecast Center/Joint Typhoon
Warning Center (NMFC/JTWCJCCR 319A)

The academic community is also a large user of GRHEfRata, for informational, educaticemd
research purposes. Some specific academic institutions collaborate with NOAA/NESDIS sponsored
research entities and are engaged in the development and creation of derive® G&e&lfte products.

4.5.1 User Classification

In addition to identifying indiidual user organizations, the user community may be classified according
to their interaction with GOER mission data. The classes of users are defined as operational and
retrospective users. All operational userst established during procuremenii] be authorized by

OSPQ following GOESR handover Some organizations may contain multiple classes of ugeeR

1803 CCR 19A)

4.5.1.1 Operational Users

Operational users are organizations or entities inside or outside of NOAA who require timely, reliable
access to GOER data or products to fulfill their mission, which in most cases is critical. Operational
users may receive data with minimum latency by either of two mechanisms: direct broadcast via GRB
relay service or network distribution.

GRB Users

These users will receive the full Level 1b data set via the GRB direct broadcast service. The GRB user
class is the extension of the traditional GVAR community who receive real time GOES imagery via
direct broadcast from the spacecraft, through procueeth Etations. However, GRB content will be

greatly enhanced over GVAR, so users may use only part of the data (e.g. selected ABI channels only).
(CCR 1803)

Network Distribution Users
Some operational users requiring regular or continuous accesedtedgiroducts or data (up to and
including the full L1b or, L2+ product set) will acquire these data via network distribution. Low latency
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users (NWS field offices and centers) will acquire GEHERata directly via the AWIPS network.

Network distributio users accessing tR®A will have preestablished subscription agreements with
OSPOand will have connectivity to a network of sufficient bandwidth to support the volume of product
sets they reques{CCR 1803 CCR Z80A, CCR 19A)

Operational users may request selected products for delivery througbAhen a conditional basis

through a subscription based on specified criteria. Operational users may also retrieve products up to 7
days old from the Product Distribution temporatigrage via ad hoc (orteme) request. These types of
requests are not regularly subscribed, but are interactive queries to receive a specific product or product
set over a usaiefined time span. Ad hoc requests may be made to: fill in a data gap fasirgpme

problem in receiving real time data; instrument or spacecraft health and status telemetry for anomaly
resolution; or requests may be made to obtain a product not normally subscribed to for analysis or other
purpose. For retrospective data nefgpleaterthan?7 days old), users will be redirected to CLASS to

obtain these archival data independent of the GRE$stem.(CCR 1803CCR B80A, CCR 319A)

4.5.1.2 Retrospective Users

Users requiring access to archived GEE8ata older than 7 days will acc€3sASS through the

CLASS archive and access functionality. These users will typically be researchers investigating long
term phenomena or scientists, academicians, and developers needing historical data to analyze
calibration parameters, etc. Retrospextisers thus do not interact directly with the GEHESystem;

they interface directly with the CLASS User Portal, which is outside the GOE$stem firewall.

(CCR 1803)

Other users requiring occasional or infrequent access to GOf8duct data or infoation in non
critical applications will access these data from a source other than the B&¥Eem. This user type
includes the general public. A separate \8@é (or similar functionality) to serve naperational users
may be maintained by anothdESDIS organization.

4.6 DATA DISTRIBUTION OVERVIEW

GOESR data and productgedistributed by two primary categories, internal and external interfaces.
There are two primary internal (internal to the GEESystem) data transport mechanisms: space
based elay through the GRB rebroadcast service, and telecommunications networks. Thece are
types of external (external to the GORSSystem) interfaces, which are t88RFC PDA andthe

National Weather Service interfashich allow external user access to ®®ESR System data.
ESPDS PDAwIll alsodistribute GOESR data to the CLASS system for exterimaig-term storage,
archival, and accesCCR 1803CCR B80A CCR D19A CCR 3583

GOESR Product Distributiosupport both largeand smahlvolume users. Supervision of all data
distribution mechanismareimplemented within the GOER GS EM system GCR 1558 CCR 1803

Figure6 illustrates for the overview of the GOBESdata distribution system. (CCR 1803)
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Figure6: GOESR Data Distribution SystenCCR 1558 CCR 1803CCR B80A CCR 838 CCR
3584
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